Circulation, Volum,e XXVIII, November 1963 ured at the peak of the "a" wave) and left ventricular end-diastolic pressures than patients who did not have such a sound. They coneluded that the atrial sound was related to a combination of diminished left ventricular compliance and inereased force of contraction of the left atrium.
THE FACTORS leading to the appearance of an audible atrial sound in hypertensive patients and the clinical significance of its presence remain uncertain. While a number of authors consider the atrial sound in hypertension a sign of left ventricular failure,1-4 other investigators5'6 have noted its presence in asymptomatic hypertensive patients. Several studies have shown that the atrial sound may be greatly influenced by alterations in atrial and ventricular diastolic pressures. In hypertensive patients, decrease in the level of these pressures induced by the application of venous tourniquets6-8 or by the assumption of the sitting position8 frequently results in disappearance of the atrial sound. Studies utilizing intracardiae phonocardiography have shown that elevation of intracardiae pressures by the infusion of saline in dogs was associated with increase in the intensity of the atrial sound and slight shortening of the P-G interval.9 Several observers'0-4 ascribed the presence of an audible atrial sound to changes in the nmeehanical properties of the ventricular niyocardiunLi, to alterations in the force of atrial contraction, or to a combiniation of both changes. Recently, more direct evidence for this thesis was did not have an audible atrial sound, or at the site where the atrial sound was loudest in patients who did have it. A control tracing was then taken. One liter of isotonic sodium chloride solution was administered intravenously at a rate of 100 ml./ min. Without change of the position of the microphone, tracings were recorded at intervals during the infusion. The phonocardiographic observations were suppleinented by cardiac auscultation at the end of the infusion. Saline infusions were given to the following groups of patients.
Group 1 consisted of nine subjects without clinical or laboratory evidence of cardiovascular disease.
Group 2 included nine patients with hypertension, without clinical or laboratory evidence of left ventricular disease or an audible atrial gallop sound. Four of these patients were receiving antihypertensive drugs. None had had a history of heart failure.
Group' 3 comprised 10 patients with hypertensive cardiovascular disease who had radiologic evidence of left ventricular enlargement but did not have an audible atrial gallop sound. Eight patients had previously been decompensated and were receiving maintenance digitalis therapy. The remaining two patients had had no history of congestive heart failure but had effort dyspnea. Figure 1 Changes in atrial sound associated with recovery from heart failure in a hypertensive patient. Upp7er^strip was taken when patient was in congestive heart failure. Middle and lou!er strips taken followiing rapid digitaliz,:ation a,nd diuretic therapy.
2. Cliniical imnprovement was accompanied by lengtheninog of the P-G interval or distinct decrease in the intensity of the atrial sound or a combination of both changes. In 8 of the 11 patients the atrial sound disappeared entirely. The interval between the first observation anid the disappearaniee of the sound varied fronm 3 days to 2 weeks. The atrial sound disappeared in the absence of significant reduction in the arterial blood pressure in four patients. In spite of recovery from heart failure, the atrial sound persisted in three patients. There was, however, a clearcut decrease in its intensity in all three patients and an increase in the duration of the P-G interval in two of them. Discussion These results lend further support for the view that the level of atrial and ventricular diastolic pressures is an important determinant of the timing and intensity of the atrial sounnd. Decrease in the level of these pressures, as in patients recovering from heart failure, was associated with decrease in thte intensity< of the atrial sound or lengtheningc in the P-G interval; ultimately, in most cases, this sound disappeared entirely. Elevation of intracardiae pressures bv the rapid infusion of salinie in hypertensive patients with left ventricular disease produced ehanges in the atrial sound opposite to those seen in patients recovering from heart failure.
In eontrast, normal subjects anid eight of nine hypertensive patients without left ventricular disease did not develop an atrial sound during saline infusion. Our observations suggest that the presence of an audible atrial sound in hypertensive patients is frequently a manifestation of altered cardia,c function, but it is not necessarily associated with overt heart failure.
The preselnce of an audible atrial sound in Circulation, Volume XXVIII, November 1963 hypertensive patients with heart failure and in patieiits with left ventricular disease during the administration of saline suggests that this sound is related to a combination of left ventricular disease and elevation of intracardiae diastolic pressures.
This was not the case in the single hypertensive patient who, in the absence of evidence for left ventricular disease, developed an au-S81 8KONTOS, SHAPIRO, KEMP The presence of left ventricular disease appeared to be a critical factor for the produc- tion of an audible atrial sound by the infusion of saline. A possible explanation for this finding is suggested by the observations of Braunwald and Frahm,20 who found that in patients with left ventricular disease and elevated left ventricular end-diastolic pressures, the mean left atrial pressure was considerably lower than the left ventricular end-diastolic pressure. This was shown to be the result of a more forceful atrial contraction, as evidenced by tall, broad left atrial "aa" waves. disease. In four hypertensive patients with left ventricular disease and an audible atrial sound, the infusion of saline resulted in increase in the intensity of the sound and shortening of the P-G interval. An audible atrial sound was most frequently found in association with left ventricular disease and elevation of atrial and ventricular diastolic pressures. The findings suggest that an audible atrial sound is frequently a manifestation of cardiac dysfunction.
